Abstract-Low-frequency horizontally oriented gratings presented with an 180" vertical interocular phase difference are detected in visual masking noise with nearly one log unit less contrast than gratings with no interocular phase difference. The difference in detectability, the Binocular MaskingLevel Difference (BMLD), does not depend on differences in the temporal characteristics of the signal and noise gratings. Although the BMLD is larger with narrowband noise than with broadband noise, it was not sufficiently larger to support the notion that the BMLD is based solely on interocular phase cues.
INTRODUCTION
Henning and Hertz (1973) used a very narrow band of spatial frequencies (one-dimensional visual noise) to mask a sinusoidal grating. Very nearly identical samples of the visual noise were presented to each eye, and the subjects fused the patterns to perceive a single 8.5" square field in the plane of the display. The grating to be detected-the signal grating-was presented against this fused noise background in one of two conditions: either the signal grating, like the noise, was identical in the fields of both eyes, or the signal grating was 180" out of phase between the fields, that is, the light bars of the grating in one field were, in the fused image, superimposed on the dark bars of the other field. Gratings of low spatial frequency were detected at much lower contrasts when they were presented 180" out of phase than when they were presented in phase. The difference in detectability is analogous to the auditory binaural masking level difference (Durlach, 1972; Jeffress, 1972) ; in noise that is identical at both ears a tone is more audible when it is 180" out of phase at the ears than when it is in the same phase at both ears.
The visual noise in the previous paper was derived from a noise wave-form that varied slowly during each observation interval. Thus the visual noise varied slowly in contrast and phase too. The signal grating, on the other hand, was fixed in contrast and phase and did not vary, even from interval to interval.
The experiments reported here extend our earlier findings to include noise that did not change throughout an observation interval, and broadband as well as narrowband visual noise.
1 D.C.I.E.M. Research Paper 73-RP-97 6. ' The authors are the observers: observer 1 is BGH, observer 2 is GBH.
PROCEDURE
A standard two-alternative temporal forced-choice grating detection task was used with horizontal signal and noise gratings. Each trial consisted of a brief warning interval followed by two 1-see observation intervals in only one of which a signal grating was presented. The observation intervals were separated by a 6OOmsec pause. All intervals, including an answer interval, were marked for the observers by bursts of sound. A new trial began every 4.5 set and 50 trials with one set of conditions were run at a time. The observers2 were required to say which observation interval had contained the signal and were informed, after responding, whether they were correct. The signal was always present in one or the other of the observation intervals and had probability 0.5 of being in the first interval on each trial.
The stimuli were generated, using the technique described by Campbell and Green (1965) , on a HewlettPackard 1300 X-Y display which was masked to produce two separate visual fields each with an 8.5" square aperture in a black surround. A matte black septum extended from the display to the observer so that the left field was seen by the left eye only and the right by the right. Prisms were used to allow the observer to fuse the two fields easily and see a single 8.5" square aperture. No fixation marks were used.
Both signal and noise were generated from a computer. They were stored in digital form, subsequently read out through separate digital-to-analogue converters (DACs), and finally led through a suitable mixing network to the Z-axis of the display. A third DAC provided a synchronizing pulse for the X-sweep of the display. Both the signal and noise were turned on only during the observation intervals and caused no change in the mean luminance of the display.
The number of values of each wave-form sufficient to fill one field was produced by the computer; then, .^_
